In this article, we show that if f has a snap-back repeller then any small C 1 perturbation of f has a snap-back repeller, and hence has Li-Yorke chaos and positive topological entropy, by simply using the implicit function theorem. We also give some examples.
f m (q) = w 0 and det(D f m (q)) = 0 for some positive integer m. In fact, item (i) implies that such a norm must exist (refer to [18, Theorem V.6 .1]). Furthermore, if all eigenvalues of (D f (w 0 )) T D f (w 0 ) are greater than one, then such a norm can be chosen to be the Euclidean norm on R k (see [9, Lemma 5] ).
It was proved by Marotto [12] and Blanco García [2] that a snap-back repeller implies Li-Yorke chaos and positive topological entropy, respectively. 
Moreover, f has positive topological entropy; here the topological entropy of f is defined to be the supremum of topological entropies of f restricted to compact invariant sets; refer to [18] for the latter.
We show the persistence of snap-back repellers for small C Proof. Let x 0 be a snap-back repeller of f and {x −n } n∈N be its corresponding homoclinic orbit with x −1 = x 0 , lim n→∞ x −n = x 0 , and for all n ∈ N, 
hence, g is one-to-one on B(x 0 , δ 0 ). 
, all eigenvalues of Dg(x) are greater than one in absolute value. Let λ 3 be a constant such that
Then for any g ∈ U W ( f , λ 0 − λ 3 ), we have that g is one-to-one on B(x 0 , δ 1 ). In addition, if x ∈ R k with |x − x 0 | * = δ 1 , by Eq. (1) with λ 1 replaced by λ 3 and Eq. (2), we get that
Moreover, the continuity of g implies that g(B(
For the first desired result, we need to show the existence of a snap-back repeller for any 
refer to [17, Proposition 0.0]. By the implicit function theorem applied to the function H , there exist positive constants
is the unique solution for the system of equations g(x) = x and g
To conclude that the point h 1 (g) is a snap-back repeller of g, it remains to show that h 2 (g) has a backward orbit converging to h 1 (g). Let (x 0 , δ 1 ) ) −1 denotes the inverse of the restriction of g to B(x 0 , δ 1 ) andĝ −i denotes the ith iterate ofĝ −1 . Then the sequence {y −i } i∈N forms a backward orbit of h 1 (g) such that y −n ∈ B(x 0 , δ 1 ) for all n M. From Eq. (1), we obtain that for any x, y ∈ B(x 0 , δ 1 ),
By considering inequality (3) inductively, we have that for any i 1,
Since the norms | · | and | · | * on R k are equivalent, the proof of the first desired result is now complete. The second and third assertions immediately follow from Theorem 2. 2
Notice that from the above proof of Theorem 3, it is sufficient to require a smallness of | f − g| + D f − Dg locally in a neighborhood of the homoclinic orbit associated to the snap-back repeller, instead of globally in R k .
As an immediate consequence of the above theorem, we have the following result for a parametrized family. Next is another application to perturbations of a decoupled system. 
